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Research Abstract
DESCRIPTION (provided by applicant): Neurotrophins exert trophic and synaptic effects



through the actions of two different receptors, Trk tyrosine kinases and the p75 neurotrophin
receptor. In addition to Trk receptor signaling, p75 is cleaved through a process that is very
similar to the cleavage of amyloid precursor protein. The hypothesis of this grant is that ?-
secretase activity plays a critical role in controlling the signaling repertoire for neurotrophin
receptors. Regulated intramembrane proteolysis of the p75 may regulate several important
actions of neurotrophins through differential signaling by Trk receptors. Significantly, withdrawal
of trophic factors gives rise to a series of events that leads to greater processing of amyloid
precursor protein (APP), which may contribute to the selective dysfunction and degeneration of
p75-expressing neurons in Alzheimer’s disease. Because of the vulnerability of basal forebrain
cholinergic neurons, this proposal will seek to generate basal forebrain neurons in primary
culture and also by differentiating induced pluripotent stem cells. Gene expression profiles will
be obtained after withdrawal of NGF and BDNF from neuronal cultures. These will allow us to
study the fundamental consequences of how loss of trophic support, ?-secretase cleavage of

p75, and Trk receptor signaling influence APP metabolism.

Lay Summary
The properties of neurotrophins and their receptors will help to understand their roles during
development and in neurodegenerative diseases, such as Parkinson’s and Alzheimer’s

diseases and amyotrophic lateral sclerosis. This grant application will focus upon the action of

neurotrophins and their receptors, Trk and p75, when there is loss of trophic support. The

consequences of ?-secretase cleavage of p75, a receptor that is expressed after nerve damage,

inflammation and neurodegeneration, will be followed. A key unexplored question is how

deprivation of neurotrophins is related to increases in the processing of amyloid precursor
protein. The proposed studies will give further insights into the consequences of ?-secretase
cleavage of p75 and how the processing of APP is influenced by trophic factor withdrawal.
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